The definition of subjective well-being (SWB) 
Introduction
Subjective well-being (SWB) is a multidimensional, multi-component construct that has been associated with changes in a person's life. There are two main components to SWB, 1) Emotional or affective responses and 2) Cognitive responses (Diener 1994) . Positive affect (i.e. happiness, joy, contentment etc) and negative affect (i.e. sadness, anxiety, depression etc) comprise the emotional or affective component, while life and domain satisfaction (i.e. work, family, health etc) assessments comprise the cognitive component (Diener 1994 ; Diener et al 1999 ; Cronin de Chavez et al 2005) . Exploring intrapersonal changes in well-being in response to different stressors or events has long been a subject of research (Diener 2000 ; Clark et al 2001 ; Lucas et al 2003 ; Cronin de Chavez et al 2005 ; Lucas 2005 ; Luhmann and Eid 2009 ; Clarke and Georgellis 2010) . More recently however researchers have begun to look at intrapersonal changes in SWB due to events experienced by others in their familial or social networks (Berg and Upchurch 2007 ; Fekete et al 2007 ; Giannakopoulos et al 2009 ; Pruchno et al 2009 ; Dorros et al 2010 ; Sieh et al 2010) .
Much of this work has looked at couple relationships and the effect of a specific illness in one partner on the well-being or coping behaviour of their partner. The health conditions examined include dementia (Lieberman and Fisher 1995 ; Poulin et al 2010) , end stage renal failure (Pruchno et al 2009) , congestive heart failure (Luttik et al 2009) , psychosis (Kuipers et al 2007) , lupus (Fekete et al 2007) and cancer (Banthia et al 2003 ; Dorros et al 2010) . With one exception, these studies of patient and spousal caregiver dyads investigated relationships between factors such as coping style or type of support on well-being. They did not quantify the potential impact of chronic illness per se on the couple's well-being. The study by Luttik et al (2009) was the exception. It compared couples with an ill partner with matched healthy partner dyads, finding small differences in well-being between the two groups. This study, in common with others based on patient samples, relied on small numbers of partner dyads. Also, because many of the criterion disorders were conditions that predominantly occur in later life, the couples were sampled from the older population. Most studies did not report on the impact of the ages of the couple, but those that did were inconclusive (Gerstorf et al 2009 ; Poulin et al 2010) . It remains unclear whether these previous findings can be generalised. Does limiting long-term illness (LLTI) have negative ramifications for the partnership's well-being and are effects different for older and younger pairs?
While the effects of LLTI on well-being within partner relationships are important, there may be other members of the household who could also be affected by an illness in the family. A few studies have examined the association between parental illness and child well-being with varied results. In adult children, no association was observed between severity of parental dementia and child well-being (Lieberman and Fisher 1995) . However, the adult children in their study were living away from their parents. We found no published data on the impact of a parent's limiting long-term illness with respect to adult children living in the same household. Younger children on the other hand, do seem to be affected by parental ill health, with decreases in quality of life and increases in problem behaviours (Giannakopoulos et al 2009 ; Kelly and Bartley 2010 ; Sieh et al 2010) . This raises the question of whether adult children living with an ill parent will have poorer well-being or not. In the United Kingdom (UK) there are approximately 28 million households with dependent children and around 3 million adult children, aged 20-34 years, living with their parents (Office for National Statistics 2009b ; Office for National Statistics 2010). The 2001 UK census found that around 15 percent of 30-59 year old adults had a LLTI. Therefore there are large numbers of children of all ages who could be affected by poor health in the family.
Parental well-being while caring for a chronically sick or disabled child has also received some attention. One study found little difference in family functioning between families with and without a child with a chronic condition, although this was not confirmed in a recent large study which found that caregivers of children with health problems had more than twice the odds of reporting physical and mental health problems than caregivers of healthy children (Rodrigues and Patterson 2007 ; Brehaut et al 2009) . Mothers of sick or disabled children had poorer well-being than mothers of healthy children (Hirst 2005) . In fact this study found women to be more affected than men across a range of caring situations. The caregiving role as the mechanism relating illness and wellbeing within the household or among family members has been the focus of much research (Lieberman and Fisher 1995 ; Kuipers et al 2007 ; O'Reilly et al 2008 ; Siegrist and Wahrendorf 2009 ; Llewellyn et al 2010 ; Poulin et al 2010) . Familial caregivers experience increased stress and poorer health due to the requirements of their roles, compared to family members who are not caregivers (Stajduhar et al 2010) . Yet recent research has shown that caregivers have lower mortality risks than non-caregivers (O'Reilly et al 2008) . Cross-national European research has also shown differences in the quality of life between informal helpers, voluntary workers and caregivers (Siegrist and Wahrendorf 2009) . The number of informal caregivers is expected to increase in the UK with the ageing of the population over the next two decades (Office for National Statistics 2009a). Therefore it is important to examine these associations in a representative UK population and to understand whether well-being outcomes are explained by the caregiving role or not. Even when the mechanism appears to be related to caregiving, it is possible that this is confounded by the degree to which one's illness impacts on daily living (Lieberman and Fisher 1995) . More disruptions to daily activities by one's illness is likely to be associated with greater functional limitations. Functional problems reduce opportunities for social engagement among other family members, besides the affected individual.
The research to date raises several unanswered questions which this study seeks to address. We examine the relationship of limiting long-term illness (LLTI) with SWB between partners, as well as the effect of parental LLTI on adult and younger children and the SWB of parents caring for a child with illness or disability.
The specific research questions were: 
Methods

Participants
Data for this study come from first year of the first wave of Understanding Society, the UK Household Longitudinal Study (UKHLS). The UKHLS is a nationally representative longitudinal household study, which began in 2009. With an aim of recruiting over 100,000 individuals in 40,000 households, the data collection period takes two years to complete one wave of the study; thus at the time of writing, only one half of the first wave has been released for analysis. More detailed information on the sampling frame and data collection procedures are available (Burton et al 2011) .
Flow charts of the data sources and sample sizes for the full first wave and the data used in this study are provided in figures 1a and 1b. In total over 40,500 households were interviewed in wave 1, of these 25,324 were interviewed in year 1. The data used in this study come from the New Generation Population Sample only, a nationally representative sample of 14,103 households. The exclusion of single-person households provided an analysis sample of just over 10,000 households. The analysis sample was then split into three sub-samples, figure 1b. The couple sample consists of all cohabiting partners, irrespective of marital status or gender. The adult child sample consists of adult children who lived with a parent over the current UK retirement age of 60 for females and 65 for males. We wished to differentiate between households with adult children who had yet to leave the family home, and households where an older parent had perhaps returned to live with their married offspring. There were too few of the former type of household where a parent had a LLTI for analysis, so we focus on households where there was a parent over retirement age. The youth sample is drawn from all young people aged 10-15 years who lived with one or more parents.
All persons in the household aged 10 and older are eligible to be surveyed annually. Young people, aged 10-15, are given a self-completion youth questionnaire. This survey asks questions about their daily activities, health behaviours, and family and peer relationships. Adults, 16 and older, are given a combination of computer-assisted personal interview (CAPI) and self-completion questionnaire. The topics covered include subjective well-being, employment status, health status and various other economic and social topics. Excluded: single person households N = 3,700
As can be seen in figure 1b, additional cases were excluded for various reasons. The majority of these cases were excluded due to non-completion of the self-completion portion of the survey by one or more parties. Over 3,000 households were excluded from the partners sample, 303 from the adult children sample and 530 households from the youth sample. The outcomes of interest, described later, are all assessed in the self-completion portion of the survey.
The augmented samples include the missing data which has been imputed. Thus for the partner sample, with imputation there are 5,236 partners, however, complete case analysis had only 4,499 partners. Imputation of the adult children sample added 21 cases, while 111 cases were added for the youth sample. 
Measures
Adult measures
Limiting long-term illness Limiting long-term illness (LLTI) status was a dichotomous variable determined from two questions. The first question asks "Do you have any long-term physical or mental impairment, illness or disability? By 'long-term' I mean anything that has troubled you over a period of at least 12 months or that is likely to trouble you over a period of at least 12 months." If the participant answered yes to this question then they are asked about the type of impairments/disabilities that may limit or cause "substantial difficulties" in their life. Participants who experienced any limiting impairment/disability were categorized as having a LLTI, while all others were categorised as not having a LLTI.
These questions and definitions of LLTI have been utilised in UK and international cross-sectional and longitudinal surveys and have been validated in several studies for both elderly and adult populations (Cohen et al 1995 ; Payne and Saul 2000 ; Power et al 2000 ; Manor et al 2001) .
Subjective well-being
Three different measures of subjective wellbeing (SWB) were used to create a latent construct of adult well-being. The GHQ-12 was used to measure psychological distress (Goldberg and Williams 1988 ; Goldberg et al 1997) . The responses to the 12 items are scored on a 0-1-2-3 scale and summed to produce a total score ranging from 0-36; this is known as the GHQ Likert-scoring method. A higher score indicates higher levels of psychological distress or poorer well-being.
The 7-item Short Warwick-Edinburgh Mental Well-being Scale (SWEMWBS) (Stewart-Brown et al 2009) was used as a measure of positive psychological well-being. The items, with responses from "none of the time" to "all of the time," are scored on a Likert scale from 1 to 5. The items are summed to give a total score, ranging from 7 to 35, where higher scores indicate higher levels of wellbeing.
The final measure of SWB was life satisfaction. This single item question worded "Please tick the number which you feel best describes how dissatisfied or satisfied you are with the following aspects of your current situation" was asked of respondents who scored the question on a 7-point Likert scale ranging from 1 (Completely dissatisfied) to 7 (Completely satisfied).
Youth measures
Limiting long-term illness
Youth were not asked about their health status. As a proxy for LLTI among youth, we used information on caring, asked of parents. All adult participants were asked whether they cared for someone in their household who was "sick, disabled or elderly," and who that person in the household was. If a parent indicated that they cared for a child aged between 10 and 15, then the child was deemed to have a LLTI.
Strengths and Difficulties Questionnaire
The Strengths and Difficulties Questionnaire (SDQ) is an instrument used to screen for behavioural problems in children aged 3 to 16 years (Goodman et al 1998 ; Goodman 1999 ). The SDQ is made up of 25 items which are scored on a 3-point Likert scale and can be summed into five subscales (Emotional problems, Conduct problems, Hyperactivity/inattention, Peer relationship problems and Pro-social behaviour). The first four subscales are summed to create a total difficulties score, which is used in this study. The SDQ was completed by the young person as part of the selfcompletion questionnaire.
Covariates and potential confounders
Four analyses were carried out: LLTI and SWB between couples; parental LLTI and adult child wellbeing; parental LLTI and younger child well-being; and child LLTI with parent well-being. A variable that measures caring for one's partner was included as a potential confounder in the couple analysis. For the parental LLTI and adult child well-being analysis, caring for one's parent was included. As the caring question was only asked of adults 16 and older, there is no equivalent information on whether youth cared for a parent. For the child LLTI with parent well-being analysis, a variable was created to indicate whether any children in the household, under the age of 16, required care. All variables were scored 0/1 with 1 indicating caring.
The 12-item Short Form Health Survey (SF-12) is an instrument used to measure health functioning in a general population sample (Ware et al 2001) . The physical and mental component summary scales (PCS and MCS) were employed here. Both scales have scores that range from 0 to 100. These scores were normalised to the 1998 United States population to have a mean of 50 and a standard deviation of 10 (Ware et al 2001) . Both the PCS and MCS were included in models as potential confounders.
Age, age squared, gender, highest attained education, and previous month household income were included as covariates. Age was included as a continuous variable centred on the grand mean. An age squared term, of the centred age variable, was included to examine whether there were any nonlinear relationships between SWB and age. Gender was dichotomised with female as the reference group. Highest attained education was a derived variable scored on a 6-point scale with a low of "no qualifications" to a high of "degree." Previous month household income was also a derived variable that included all sources of income from the month prior to interview. Previous month household income was adjusted for inflation and household size using the modified OECD scale (OECD 2009) and then log-transformed.
While length of partnership may also be considered as a covariate for the partnership data, preliminary analysis showed that length of partnership and age were highly correlated, κ = 0.85 p-value <0.0001. Therefore length of partnership was not included.
Statistical analyses
Four types of model were used in the analysis of the data: a latent variable actor-partner interdependence model (APIM) for the couple's analysis; a latent variable one-with-many design for the parent-adult child well-being analyses; an observed variable one-with-many design for the parent-younger child well-being analyses; and a clustered latent variable model for the child-parent well-being analyses. Full information on the modelling strategy can be found in Appendix 1.
The latent variable APIM (Cook and Kenny 2005 ; Kenny et al 2006) , used to observe associations between the LLTI status and subjective well-being of partner dyads, is comprised of two parts: a measurement model describing the relationship between a latent well-being variable and the three indicators of well-being (GHQ-12, SWEMWBS and life satisfaction), and a structural model that estimates the paths between dependent and independent variables, the variance and covariance between independent variables and the variance of the error in the dependent variable (Kline 2010) .
In order to explore the relationship between the LLTI of parents over retirement age and their coresident adult children's well-being, a one-withmany design was used. This was specified as a twolevel latent variable model, with children at level 1 nested within parents at level 2.
The third type of analysis examined the association between parents' LLTI status and their young child's SDQ total difficulties score. This onewith-many model was again estimated using a twolevel model, with children at level 1 nested within parents at level 2. While SWB was measured using a latent variable in the adult child analysis, here observed SDQ measures indicate younger children's well-being.
The fourth and final type of analysis was that used to model the relationship between having a child in the household in need of care, and the wellbeing of their parents. A latent variable model is estimated, taking account of the clustering of mothers and fathers within households.
Three models were fitted successively for each type of analysis: 1) a baseline model examining effects on latent/observed SWB as the dependent variable(s) associated with own and other family members LLTI as independent variables (IVs) , controlling for household income, gender, linear and quadratic terms for age, and highest attained education of the family members; 2) the baseline model with added covariate(s) showing if the family member whose well-being is being assessed is a carer for the family member with a LLTI ; and 3) a final model with, additionally, the health functioning score(s) of the family member with a LLTI.
Multiple imputation was conducted using the ice command (Royston 2009 ) in STATA (StataCorp 2009 , to create 20 augmented datasets. Descriptive analyses were conducted in SAS Version 9.1 (SAS Institute Inc. 2003). All modelling was carried out using MPlus 6 software (Muthén and Muthén 1998-2010) . All models were estimated using the robust maximum likelihood option which provides "maximum likelihood parameter estimates with standard errors and chi-square tests of model fit that take into account non-normality of outcomes and non-independence of observations due to cluster sampling" (Muthén and Muthén 1998-2010) . All regression estimates and standard errors provided are from multiply imputed data. Descriptive statistics given in the paper are based on the imputed cases, descriptive statistics for the complete case data can be found in Appendix 3. 
Results
LLTI (% Yes)
Partners and LLTI
There were 4,499 partner dyads with complete data, however this increased to 5,236 with imputation. Table 1 provides overall descriptive statistics for all individuals in the partner dyads and stratified statistics by age (those who are younger than the current UK retirement age and those who are of retirement age or older). While the majority of partners fall within the same age group, about 8% of the partnerships have one partner who is in a different age group than the other. As expected, more participants over the retirement age had a LLTI than those who were younger. A greater proportion cared for their partner in the older group as well. Both partners in the older group had significantly better well-being across all SWB measures compared to partners from the younger age group. This was despite the older group having significantly worse physical functioning, as measured by the SF-12, than the younger group. Consistent with their better wellbeing, the older group also had significantly better mental functioning than the younger group.The fit of the measurement models for latent SWB was assessed prior to modelling the full latent variable models. Well-fitting measurement models were found for all family models. Standardised estimates for the measurement model for the APIM model for the younger and older age groups are given in Appendix 2. Table 2 provides the results for the three models fit to the partner data, stratified by actor (partner 1) age group. Model 1 is the baseline model which controlled for the age, age squared, gender, education of both partners and household income. In both age groups there was a negative association between own and partner's LLTI, and own and partner's latent SWB. However the effect of partner's LLTI was weaker than the effect of own LLTI (i.e. partner 2 illness on partner 1 well-being was smaller, coefficient = -0.63 Standard Error (SE) = 0.21, than the association between partner 2 illness and partner 2 well-being, coefficient = -0.43 SE = 0.20).
Model 2 includes a potential confounder, partner caring. In the younger cohort, there was slight attenuation of the association between LLTI and SWB for both partners. Being cared for by one's partner showed a large and significant negative relationship with SWB for both partners, coefficient = -3.52 SE 0.63 for partner 1 care for partner 2, and coefficient = -2.95 SE 0.43 partner 2 care for partner 1. There was no association between caring for one's partner and own SWB. Similar results were observed in the older cohort with one exception. Like the younger group, being cared for resulted in lower SWB but the effects were not as strong as for the younger cohort. Dissimilar to the younger age group, there was a significant negative association between partner 2 caring for partner 1 on partner 2 SWB, coefficient = -0.99 SE = 0.33, but no reverse association was found.
In the final model (Model 3), SF-12 physical and mental functioning scores were included. For both partners and age groups, PCS and MCS, higher functioning was associated with better SWB. Following the pattern of Model 2 there was further attenuation of the association between LLTI and SWB for both partners in the younger age group. In fact the association between partner's LLTI and own SWB became non-significant for partner 1 but not for partner 2, coefficient = -0.33 SE = 0.15. The relationship between own LLTI and own SWB was much smaller than that seen in Models 1 and 2 and became non-significant for partner 2. The effects of being cared for by one's partner on own SWB became non-significant for partner 1; however for partner 2 the association was only reduced, coefficient = -0.87 SE = 0.37. In the older cohort, there was complete attenuation of all associations for both partners.
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Adult children and retirement age parents with a LLTI
SDQ = Strengths and Difficulties Questionnaire; SWEMWBS = Short Warick-Edingburgh Mental Well-being Scale; LLTI = Limiting Long-term Illness; SF-12 PCS and MCS = Short Form Physical and Mental Component Scores
Youth and parents with a LLTI
Among youth, there were an equal proportion of boys and girls and the mean age was not significantly different between genders (Table 3) . Parents reported caring for boys more (3%) than girls (1%). Unfortunately, we have no information on whether a child cared for their parent. More boys had parents with a LLTI (21%) than girls (17%). There was no difference between boys' and girls' SDQ total difficulties scores. There were also no significant differences in parental physical or mental functioning scores by child gender.
The results from the three models that were estimated for youth are provided in Table 4 . Again, preliminary analysis of the data showed nonsignificant differences in the association between parental LLTI status and youths' SDQ scores by the gender of the parent, therefore the associations are pooled. There was an association between parents' LLTI and youth SDQ total difficulties: the children of ill parents had higher SDQ scores than children with non-ill parents, coefficient = 1.05 SE = 0.29. In Model 2, parental caring for the child was included as a potential confounder. Both parental LLTI, coefficient = 0.83 SE 0.28, and caring for child, coefficient = 5.01 SE = 0.77, were significantly associated with higher SDQ scores, but there was some attenuation of the former association between parental LLTI and the SDQ. The final model included the SF-12 PCS and MCS functioning scores of the parent. There was complete attenuation of the effect of parental LLTI on youth SDQ scores with the addition of these scores. In both cases, there was a significant negative association between SF-12 functioning score and youth SDQ total difficulties score, PCS coefficient = 0.03 SE = 0.01; MCS coefficient = 0.05 SE = 0.01. Parental care for the youth remained a significant predictor of SDQ difficulties, coefficient = 4.84 SE = 0.76.
Retirement age parents of adult children with a LLTI
In the final set of analyses we examined the associations between adult child illness and parental SWB. The sample used to examine the association between adult children and parents was the same as that used to examine parental LLTI on adult child SWB.
We found no association between adult child LLTI and parental SWB.
Parents of young children in household in need of care
The final set of analyses also examined the associations between having a child in the household in need of care and parental SWB. A larger sample was used to examine the association between caring for a young child in the household and parental SWB. As there is no direct measure of LLTI for young children in Understanding Society, child illness was identified according to whether the child required care or not. Therefore we examined whether there were any young children, i.e. those of 15 years of age and younger, in the household and in need of care. There was an association between having a child in the household who required care and parental SWB, 
Discussion
This study has examined the link between illnesses in one family member and the well-being of other members of the household. It takes a life course perspective, examining influences between and across generations, from youth to the postretirement years. The findings were able to provide answers to our four research questions.
With respect to the first question, the findings show cross-partner associations between illness and subjective well-being in earlier and later adult life. An association between parental illness and youth well-being was also observed, as well as an association between having an ill child in the household and parental well-being. However there was no observed relationship between older parents' illness and their adult children's well-being or of adult children's illness and their older parents' well-being. The patterns of these findings suggest that there may be differential associations of illness on well-being depending on the familial relationship and the age of the family members, addressing the fourth research question. Consistent interrelationships between health and well-being were observed for older and younger couples. Yet, while youth had more difficulties, adult children did not appear to be affected by their parents' LLTI. Similarly, parents had lower well-being when there was an ill child in the household, but older parents of adult children with a LLTI did not.
We were interested in examining the effect of being a carer or receiving care as stated by the second research question. Evidence of the impact of caring was observed in two of our analyses. Among partners, the intra-individual relationships between illness and well-being were attenuated by being cared for. These findings suggest that among those who are ill, needing to be cared for by a partner may be more strongly linked to well-being than being ill but still able to care for oneself. These relationships were further attenuated by physical and mental health functioning. This suggests that pathways from functioning of the individual are driving effects on subjective well-being. In other words, the worse the physical and mental functioning of one partner, the more likely it is that they are: 1) cared for by the other partner and 2) have lower well-being. This confounding effect was observed in both older and younger couples. While functioning still confounded the relationship between health and well-being, in the younger group there remained an independent association between own limiting illness and own SWB. This could be because of normative expectations of good health during this period in the life course. Such attitudes might not be maintained later in life.
Further exploration of caring and functioning was done to examine what impact a clinically meaningful change in mental health functioning would have for SWB. A clinically meaningful change in health functioning has been recommended to be .5 standard deviates (sd) (Wywich et al 1999; Sacker et al 2008) . Our findings showed that caring for a partner with a clinically meaningful change in mental functioning had a four-fold reduction in SWB, compared to caring for a partner without a clinically meaningful change in mental functioning. The small impact of caring on SWB, lends support to recent findings that have shown caregivers to have lower risk of mortality than non-caregivers (O'Reilly et al 2008) . The findings suggest that it is not the act of caring that has a large impact on SWB and possibly mortality, but rather the functioning of one's partner that has a larger impact.
Associations between illness and well-being have been seen in other areas of research. A study of women with breast cancer found that an interaction between levels of women's depression and stress contributed to their partner's lower levels of wellbeing (Dorros et al 2010) . An additional finding suggested that the combination of higher levels of depression in the cancer sufferer and increased partner stress was associated with poorer physical health in the partner (Dorros et al 2010) . However, another study of older people with diabetes and their partners found significant associations between distress relating to diabetes management and depressive symptoms of the partner with diabetes, but only marginal effects on the other partner's depressive symptoms (Franks et al 2010) .
Even though almost half of the adult children living with retirement-aged parents had a parent with a LLTI, there was no association between parental illness and their subjective well-being. It is likely that there was not enough power due to small sample size to observe an association. It may also be possible that the adult children were not affected by their parent's illness because they had become used to dealing with any difficulties affecting their parent(s). The cross-sectional data do not allow for further exploration of the immediate and long-term effects of parental LLTI incidence. This lack of association between parental illness and adult child well-being has been found previously (Lieberman and Fisher 1995) . In their study, adult children of dementia sufferers had significantly worse somatic symptoms the more severe their parent's dementia, however no significant associations between dementia severity and anxiety and depression or well-being were observed (Lieberman and Fisher 1995) . As noted previously, one of the major differences between the referenced paper and this study is where the adult children lived. In this study the adult children lived with the parent with a limiting illness, whereas in the Lieberman and Fisher paper(1995) , the only requirement for selection into the study was that the adult child lived within a 50-mile radius of the ill parent. It might be expected that a non-resident carer would not experience the same impact on their own well-being as they would have if they were caring for the ill parent in the same household (Lieberman and Fisher 1995) . In support of this argument, the non-resident carers spent on average 6.1 hours per week caring for their parent. A resident child however, would most likely have daily interactions with the ill parent, and more caring duties to perform, so it is somewhat surprising that their well-being was not affected. Future waves of Understanding Society will be able to address whether there are any immediate changes to SWB in association with onset or deterioration of health problems in a co-resident parent, or with changes in household composition due to a sick parent moving into or out of the household.
In contrast to the adult child findings, the analyses of youth found that illness of a parent was associated with an increase in SDQ total difficulties score. These associations were weakened if the child was being cared for by the parent. One possible reason for these findings is that youth, with their own needs which were cared for by a parent, may experience increased difficulties over and above those that came from having an ill parent. There was also an effect of parental physical and mental functioning on the relationship between parental illness and youth SDQ total difficulties score. Youth with parents who had worse functioning had higher SDQ total difficulties scores. This indicates that parents with poor physical or mental functioning may find it more difficult to provide for the emotional needs of the child. It may also be that there is no one else in the household to help provide care for the parent, and the young person is forced into a role of caregiver that they are not emotionally prepared for. While these analyses did not differentiate between lone parent and two-parent households, preliminary analysis found no statistical difference in the SDQ total difficulties score of children of a lone parent with a LLTI, and children in a two-parent household with a LLTI. Similar findings were observed for children of healthy parents in a one-or two-parent household. The findings from the youth analysis are consistent with findings from other studies. In another crosssectional analysis, Giannakopoulos and colleagues (2009) observed associations between parental functioning and different adolescent health quality of life measures although their study did not allow for parental gender effects to be examined. We found that it made no difference which parent was ill, although another study found that mothers' health had a greater impact on young children's SDQ scores than fathers' health (Kelly and Bartley 2010) . A recently published meta-analysis by Sieh et al. (2010) also found that children of chronically ill parents had more problem behaviours than children of healthy parents, especially among girls and if the mother was ill. However, it was not possible to ascertain if parental gender had different effects for younger or older children. Since life course development of problem behaviours is known to differ by gender (Cohen et al 1993 ; Verhulst 1995) , the excess risk of maternal ill health for their children's well-being may also be moderated by age.
Analysis of children's illness on parental well-being yielded conflicting results. There were no significant associations between adult child LLTI and parental SWB. This may be due to the small sample size and a lack of power to observe associations. It may also be that similar to the adult children's well-being having no significant associations with parental LLTI, parents of an adult child with LLTI have adapted to the situation so that their well-being was not any worse than parents living with a healthy adult child. By contrast, having a young child in the household who required care was associated with a significant reduction in parental SWB.
One of the limitations of this study, in common with much of the literature on this subject, is that the analyses are based on cross-sectional data. No conclusions can be made with respect to causality. We were also not able to look at patterns with respect to duration or severity of LLTI. It is possible that there are initial decreases of SWB with onset of illness, that may level off or rebound after family members have made appropriate adjustments to living with a partner, parent or adult child with a LLTI. Conversely, for some people the longer the duration a LLTI, the more disruptive and debilitating the illness becomes, requiring care and perhaps reducing well-being in the family members. Searches of the literature have provided few longitudinal studies examining inter-personal effects of illness on SWB. Future data from Understanding Society will be able to address some of these issues as well explore some of the mechanisms through which illness affects SWB.
Care must be taken when generalising these findings, especially those of the adult children and parents of the adult children. While the data came from the nationally representative New Generation Population Sample of Understanding Society there was a larger percentage of excluded data due to missing self-completion surveys and therefore missing outcome data. There were also few adult children living with their over retirement age parents, however, recent figures show that the number of people over the age of 65 in the UK living with others (excluding spouse or partner) is among the lowest in the European Union (Iacovou and Skew 2010) . Thus the numbers in this sample appear to be representative. As noted earlier, the small sample size may have resulted in low power to detect associations between adult child and older parent illness and SWB.
Conclusions
The findings show associations between partner illness and partner SWB, parental illness and youth SDQ total difficulties score, and living with an ill child and parental SWB. There were also potential confounders of these relationships that should be addressed further. It is therefore important that future studies not only examine the relationship between illness and wellbeing in the ill person, but also to explore the immediate and long-term effects on the well-being of those living with the person with a LLTI. Better understanding of these effects may help to inform mental health care workers and other professionals who may be tasked with helping family members care for and cope with their loved one's illness.
Partner health and well-being model
The latent variable Actor-Partner Independence Model (APIM) (Cook and Kenny 2005 ; Kenny et al 2006) is comprised of two parts: a measurement model describing the relationship between a latent well-being variable and the three indicators of wellbeing (GHQ-12, SWEMWBS and life satisfaction) and a structural model that estimates the paths between dependent and independent variables, the variance and covariance between independent variables and the variance of the error in the dependent variable (Kline 2010) . The measurement and structural models are estimated simultaneously and are represented by equations (1) and (2) respectively:
The subscript refers to the observational unit, in this case, the partnership.
is a 6 x 1 matrix of dependent variables ( y 1 ….. y 6 ). These are the 3 measures of SWB for the two partners. is a q x 1 matrix of independent variables (X 1 …..X p ), i.e. LLTI of the two partners and the model covariates. η is a 2 x 1 matrix of latent variables, i.e. the SWB of each partner. Then is a 6 x 2 matrix of factor loading coefficients, is a 2 x q matrix of regression coefficients and the ε and ζ are 6 x 1 and 2 x 1 matrices of normally distributed residuals with mean 0 and variance covariance 6 x 6 matrix Θ and 2 x 2 matrix Ψ, respectively. A graphical representation of the APIM model is given in figure A1 . 
Parent health and adult children's well-being model
In order to explore the relationship between the LLTI of parents over retirement age and their coresident adult children's well-being, a one-withmany design was used. This was specified as a twolevel latent variable model, with children at level 1 nested within parents at level 2. The observed indicators of adult children's SWB (y 1 y 2, y 3 ) , can be decomposed into two components: the family means of each indicator and individual deviations from the family means, such that = +
The equations for level 1 of the latent variable model are then:
And the equations for level 2 are:
The subscript refers to the level 2 unit, in this case, the parent and the subscript j refers to the level 1 units, the adult children.
is a 3 x 1 vector of within family variation of the dependent variables (y 1 ….. y 3 ) with zero means.
is a 3 x 1 latent variable vector of between family variation in the dependent variables (y1 ….. y3) with a 3 x 1 vector of their intercepts.
is an n x 1 vector of independent child variables (x 1 …..x n ), and is an m x 1 vector of independent parent variables, i.e. LLTI of the parent and the family level covariates. η 1 is a latent variable, i.e. the SWB of the children. Then and are 3 x 1 vectors of factor loading coefficients with a 3 x 1 vector of residual variances, ε. and are 1 x n and 1 x m vector of regression coefficients and and are the residual variances in SWB at level-1 and level 2, respectively. A graphical representation of the latent variable one-with-many model is given in figure A2 . 
Parent health and adolescent children's wellbeing model
The third type of analysis is used to examine the association between parents' LLTI status and their adolescent child's SDQ total difficulties score. This one-with-many model was again estimated using a two-level model, with children at level 1 nested within parents at level 2. While SWB was measured using a latent variable in the adult child analysis, here observed SDQ measures indicate younger children's well-being. The equations for the twolevel or random intercepts model are:
is the SDQ score for child j in family i, is the mean SDQ score for children in family i, is an n x 1 vector of independent child variables (x 1 …..x n ), and is an m by 1 vector of independent family variables. Then is the overall SDQ intercept, and are 1 by n and 1 x m vectors of regression coefficients and ε and are the residual variance in SDQ at level 1 and level 2, respectively.
Child health and parents' well-being model
The fourth and final type of analysis is that used to model the relationship between child health status and the well-being of their parents. A latent variable model is estimated, taking account of the clustering of mothers and fathers within households. The equations are of the form shown in (1) and (2), but here, the subscript refers to the parent. So is a 3 x 1 vector of dependent variables (y 1 ….. y 3 ), the 3 measures of SWB for the parent. is a q x 1 vector of independent variables (X 1 …..X p ), i.e. any child in the household with a LLTI and the model covariates. η is a latent variable, i.e. the SWB of the parent. Then is a 3 x 1 vector of factor loading coefficients, is a 1 x q vector of regression coefficients and the ε and ζ are the residuals of and η, with mean 0 and 3 x 3 variance covariance matrix Θ and variance Ψ, respectively.
Appendix 2 Measurement model estimates
This appendix provides a table of the standardised estimates for the five measurement models described in Appendix 1.
The well-being measures loaded well onto the latent variable for all models. The positive measures, SWEMWBS and life satisfaction fell between 0.54 and 0.85 while the GHQ-12 fell between -0.69 and -0.78.
Examination of the modification indices only yielded significant results for the partner model. The suggestions resulted in the addition of two covariances, one between Partner 1 and Partner 2 GHQ-12 variance and the second between Partner 1 and Partner 2 life satisfaction variances. These covariances indicate that there may be a correlation between the distress or life satisfaction of one partner and the distress or life satisfaction of the other partner. Essentially, partner's scores of these two well-being measures are more similar than non-partnered persons. 
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